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OPTICAL FIBER, AND PREFORM FOR THE 
SAME AND ITS MANUFACTURE 

(57) Abstract: 

PURPOSE: To provide technology for obtaining the 
dispersion shift type single- mode optical fiber and the 
preform for the dispersion shift type single-mode optical 
fiber. 

CONSTITUTION: The center core 21 and side core 22 of 
the dispersion shift type single-mode optical fiber 20 
consisting of the center core 21 which has a refractive 
index n 1 and an external diameter n r the side core 22 

which has a refractive index 02 and an external diameter d 
2 , and a clad which has a refractive index 113 and an 

external diameter ds while n n >n 2 >n 3 and d 3 >-d 2 >d 1 

satisfy relation d^d^. Namely, the relation (external 

diameter d 2 of side core 22)/(external diameter d 1 of 

center core 21) 3 3 is satisfied, and the side core diameter 
and core effective sectional area showing a mold field 
diameter are large and cutoff wavelength is large, so 
dispersion characteristics and bending characteristics are 
both excellent. 
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(57) [gift] 

^#f^n 2 , i4^d 2 ©ih^ K37 2 2 £ N JgjFf^n 
3 > ^^d 3 (O??? Ykft^ n, >n 2 >n 3 . d 3 
>d 2 >dx ^5^^^^t^5Mv'7 

K = 72 2 £^d 2 /d, £ 3fe5B8«£fcjBJ£ 
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Sf*. *S4:n, , d 2 x ^ KOJfflSf*. ^Mn 
3, d 3 <b L/c^^ N -ir^^nr. t>f K=i7, 
V KfBS;^ n t >n 2 >n 3 , d 3 >d 2 >d l t£%> 

t-t^m^t. ty?37it>f K^7<t^d 2 /d 

[fit*:® 2 ] ^E— Y7 >( yr&& 

[ft 3 ] ^ ^ ^ KWtS-fey^ = T^JtHSf* 

8%<A,<1. 0%4oj:U^0. 0 5<(A 2 /A 1 ) 

Kffl^/y^IOM^ *M£SrN» , D 3 ^ Lfc»^ 
id, ^*T/?>#^f7^Jl^, N, >N 2 >N 3 . D 3 >D 

xmbD-* F=*rmtf : 7xmk&i)2 /d, ^ 3#5bi 

>-^/WE— K*^7-f ^ffl^Wo 

>t? n tfc t-^a^j*i~ %>it.v><oj3*7* um^mmjLU t . 

[0 0 0 1] 



< 2 > »BB 5 F7-2 3 0 0 1 5 
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[0 0 0 2] 

^5M&7g:R*rX*. £ ^ i fc: J; «j£#»«9ffi«rWS b 

[0003] frmt/y Myy^w- «7/>f^ 
&fm^t^ms<D ( a ) (b) i^-r 0 ms (a) 

(b) {^£jT,fc#»v':7 hMw^/w^E— ¥%-7r4 
^1 0£>4^H JBSf*n. . ^Id, &rt>o-i?>^^ 
^#r^n 2 , ft&d 2 «:fcoiJ--r K = T 1 2 
£ % ®{ff^n 3 , ^Sd. *rt>0^^;y Kl 3 
20 9, ty^=«71 K = 7 1 2^Ktffc 

^ i^-f K^r 1 2<35^«ic:^7s/ Kl 3^5Rtt5>ixfe 
t><Z>T$>5 0 aw^i*5»9. iry^^7l ih^ k=> 

n, >n 2 >n 3 . d 3 >d 2 >d, 4SB«S:« 
[0 0 0 4] 

[#Was#»LJ; St-rsKJH] 08 (a) (b) \z.m 
^£thfcftm->7 Mv-y^- K*7r>f^ i 0{c 

^&mmm&mcxfc&w&<D£{k&ht-b'to 

*^r-f^±ii|iI^^Jg(d<i:t>^v> N Sgi. 5 5 

[0 0 0 5] ^ft^fz:, Jt^Lfc^i»S4Ml^tfee)-r 
0= (2 7c n« PL) / (U eff ) 

[0 0 0 6] JilBOS^ejaWtr^S «fc 5id, 

«r«t9*#<i-S^t^f|-e$>So ^ittfi, A e „ ^ 
*-K7^^;uKS (MFD) <b f£t£tt;«ffl«i£&£;&» 

[0 0 0 7] L^L, K#©^SS:i/7 
50 K*77^f^m^MFD«#< L^c^fi, i~r* 
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[0 0 0 8] Uc^ot, BE#©»»^7 hMW^/u 

[0009] mw<D%m *$£m\*z<Dj:ofj;mffitf) 
[0010] 

[RliSr#*t5fc*©fS] 

n, , d,, K=*T<£>BSr^ M^n 2 , d 2 , 
9yyY<OW5i^ Mtn s , d 3 ^ Lfclt-g^ 

1M K=»7\ ^ 7 s> Kffi£as, ni >n 2 > 
n 3 N d 3 >d 2 >d, *£Bi«&ffi&£^T^5:&» 

T^IM K^T<h^d 2 /d l ^3*5BI«S:fcj(|j£S 

^e— K3te:7r^<£Hr— K7^-;i/Ktii7-i 0 *t m 

A 2 Ji N 0. 8%<A 1 <1. 0% N *5«fct^ 0. 0 5 
< (A 2 /A, ) <0. 2J5£5B8«*85&£Hi:TV^ 0 

[001 1 ] «^(«§M^7 hSv'y^^ k 

mt, ir>-^ ^rm^fy^m^mco^^ vermis? 
mttemx-xte*) , ^y^^rm^y^m^mm^ ^ 

2rN 2 s D 2 , ^7 ^ Kffl#7*B<Z>Jffitlr*. 

3 , D, t £;h,?>#;#7*Jf Ni >N 

2 >n 3 , d 3 >d 2 >d, tezmmzmfemtxi,^ 

D 2 /D, ^SJfcSBB^SrtWJS^-tirTV^-SrirSr^a 
[0012] M^/y^- K 

rm^nm^y^mk^ Y^Tm&umtfyxmk? 



< 3 > «P^¥ 7-2 3 0 0 1 5 
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[0 0 13] 

IfPffl] *»fltffiS»|t^7 M^>V^- 
T^y<^ Ulsf^TkW K=i7t^d, /d, ^3 

T^Si/v^^- Kjt^r-Y^fi. Yy^—A^Y 
m (MFD) rtbfcJt«fcLTA« ( = r 

^Brffia) L^oT, *r#*A df fcift 

[0 0 14] «^l:iSM^7M:/y^-K 

[0 0 15] *^i(^SM^7 hiyy^-F 
30 3K7r^^ffl««-o«S*8fett, ^7^i»^iii 

^Tffl^^^g^D, /D, £3ft5re«&}«J£1-5J; 
[0 0 16] 

7P^— K*^r-r^^3lffi^J{cov>r. gIl^:#fiSLT 
40 |^PJ1~5 0 (ill (a) (b) t£*3^T, 2 0MM^ 
&45»ft^7 Mi/y^- K*7r>f^ 2 1^ 
*7 7 ^2 0(Z)ty^n7 N 2 2ltt7 7/^2 0O 
t^f K^7, 2 3 1^7 7^ 2 0 7 y KSr^f 
*L^1- 0 l^l (a) (b) {C^oV^T. n, f^-feV^^T 
2l£0®5f^ N n, lit^K37 2 2(Z)fflJr* s n 3 « 
^7sxK23 OHSf **-tix^tL^ L % d , fiir ^ 3 
T2 1^S, d,IWK37 2 2(3!)M, d 3 
7'7 K2 3 O^SSr^H-eix^i-o 
[0017] 01© ( a ) (b) Sr*BaLTWe>^*J: 
50 51-, ty^372 1, WK372 2, ^7^K2 3 
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n 2 >n 3 . d 3 >d 2 >di <fc 5 fc#oT*5 9 . ^ 
o, t^37 2 1it^K37 2 2|WV^tfi, d 2 

il^f-^/E^, d 2 /d, ^5<OJ:5k:K 

^^ti^o rrr\ hi (b) ©d, ra\ ty^n72 

i: x ^ 5 s> K 2 3 co@#f ^ i/^/u-^r^i-Tk^Hco^^ t 
£B, Btbfcirf B-BHJ<Z>gi*i:1-5o iifjf, 
di fi5~2 0 m^ffiHrt^K^Sax, d,«15 
-lOO/zm0(!OjS|lrttRS^ d.ttlOO-2 

T\ di=5//m0, d 2 =15/zm0 N d 3 = 1 2 5 

OT-K7^^F1 (MFD) 8. Ojam^-Cfc 

S 0 -fe>-*=iT2 L t-f K = 72 2, ^7^K2 3© 
^fflJf^^BSLtlt it&^bifcn, >n 2 >n 3 {21*3 
T\ K2 3i^^t~^ir>'^^7'2 1 (^JtJStff^M 

Ax ^o. 8%<A, <l. 0%SrjRJ£i-S«J:5{^x a> 
o x K2 3{^i"5f-^ K = T 2 2<35Jt;fflSf*ll 

A 2 ^ 0 . 0 5 < ( A 2 / A, ) < 0 . 2 £MJ£-T 6 J: 

[0 0 18] ±M!b^fr^^^ii:TV^-5^:^r^ 
20©t^372 1, W K37 2 2 % K2 3 

feJu iK*fift<£>^ (SiO,) &±f$ftt U m^tf) 

M±fB K— h t LT N G e 0 2 , T i 0 2 , S n O 
2 , Z r 0 2 , N b 2 O s , T a 2 O s . Y b 2 0 3 % 
L a 2 0 3 . A 1 2 0 3 JfeifSr&WSr ^^"C#, JS#f 
*fiTfflK^yhi:U N B 2 0 3 . F/jrifSrfctfS 
ii:^t^S e -toffe, ^f^^ (S iO a ) WtkYbWS. 

<z>J:5*&*<z>fc5fc4>2SS i o 2 KSSbll^iv 

^ti^t^K-^vh (^&/«t^bffl*a<z>fc 
CD) ^Si 0 2 K8Sjd£*T,5 0 *7 7^2 0 

mbb-tsj: r> mm*)te-mt it, t^372i^s 

i 0 2 -GeO, HftD, WK^72 2^Si0 2 
-Ge0 2 9, ^7jyK2 3^SiO, 

721, V'f\t=*7 2 2<Dtettm&X^ ±^#^7 2 
1<DG e0 2 ^ti^, K37 2 2(7)Ge0 2 

[0 0 19] H^**LTV^£V^S % %y 7 y<^( 2 0<D$V 
So ^^-Mi IT, *77^2 0/5^7^f '7^* 
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^>OT^flI^gg^^tt6o m<D-fflk\^T, %7r^ 
-T^fttt«3;h,5i:#«u -fcSBtirbT&JMHR (* 
if) -*8aR£LT#y-f S KWJBttlR* 

10 T\ *77^2 0^7^^|fi^^ f 

[0 0 2 0] ftWcis? Fiv'y^-«77^^2 

5 5 ix m&ttfflzl* n$M»jftS£&OjS-C\ m 2 — m 4 
*#KbT^5Tiac0«ffitt^fetbS o H2fi, A 
20 i =0. 8 6 1, A 2 /A, =0. 0 S<D^ft7r^^<2 
OlZjStfZ d 2 /d, , MFD. # s/ ht7Sgl c 
BI«*r^U H3(^ ^77-f^2 0W5d 2 
/d, i:ft^«J:5i3^t(^Bi«^b, ££>i;i, B4 
teu S8E*77^^2 0ir*5y5d J /d, ir*t?n#1ft 
&ft£^!l^£:;^bTV^ 0 0 3{c:*5ftstt(f n 

fi£=lm, MFD=8/im0©*77^^2O 
^r^-^2 Omm^vy K WW^ottTW^bfcfcO) 

fi, H2£#flabTW&a>fcJ;5^ d a /d, ^# 
30 <&Sidbfc^Sl^#</ e cS 0 ftlfiaSP^lt B3 
Sr#flHbTWb^/j:J:5^ d 2 /d, = 3 t te&htc 

2 O^a^^gibTt^ MFD^L "CRfebfeffiQ. i~ 
ftt>h, MFD/1, =Q^J: 1 9-a^f-^:^5^i:^ 

s^oixr^e ds*^t*so"e&tb^ mfd^/J^< 

■T5^i:ftb^Q««:/h*<T?#S e ^Wi-fi, lt« 
WA»ftft(f»tt«r«fiPbfc**MFD«r^:*< 
40 ri:i:*5o HM^b/^0 3^joV^rt>. *77>f^2 0 
^ftffn^ti, Jt««jA»*f5ff-3&(Offl[S:^brv^ 
So *77>f^2O©MFD=8jim0^t 
■^o^ftrftSfi, H4«:#flgb-CWe>^J:5i^ d 2 
/d, ^2. 5«j£^tt^iC, tfil 5 5 0 nm 

[0 0 2 1 ] Hf2~Iil4^^bfc#fflri^»^^ N MF 
D= 8 m m 0 . A t =0. 861, A 2 /A, = 0. 0 

8/^<t\ mmm^(Dh<D\^h^xixm^czfu > y y bfc 

fc<^t?feS^, MFD^8/*m0<Of+ie^S>9, 0. 8 
50 <A,<1. 0, 0. 05< (A 2 /A, ) < 0. 2 £ 
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^^xmrni^tc^^mi . ^2(^-r 0 ^011- 5 * [0023] 

* 1 Ai A 2 db/d, M D F ft if v ftWt&S: 

% % /i m 0 dB/m n m 

1 0. 882 0. 148 3. 451 8. 0 0. 51 1564. 3 

Mcfcffl 2 0. 891 0. 151 3. 512 8. 0 0. 12 1580. 6 

Mcfcffl 3 0. 874 0. 139 3. 412 8. 0 0. 88 1558. 6 

Mcfc$\4 0.880 0.142 3.591 8.0 0.06 1575.4 

M?{$$i 5 0. 887 0. 144 3. 443 8. 0 0. 41 1578. 2 



M 2 Ai A 2 d 2 /d! : 

% % 

f£^0ij 1 0. 875 0. 137 2. 878 

2 0. 882 0. 141 2. 914 

Jfc|SE09 3 0. 891 0. 144 2. 942 

lk®Zffl 4 0. 886 0. 138 2. 933 

0.871 0.133 2.861 

^ 2 Omm0(Z)vy K Wl'^totftaiS Life # <£> 

[0 0 2 4] — 5<Z>^»->7 Mv^y^- 

K3fe^z>r^^ mi&&mi,xmhfrfj:2:oi^ mf 

D=8^^m0{^:*5V^TS^fftft^f4*^!tS:^LTV^S o L, 

fri^U ittfcM 1^5 M^y^/^- K 40 

*77'f-'U *2Sr#IUtffl^4«fc MFD 

[0 0 2 5] o^{^ **w^«-55>*->7 ff>y^ 

Fyt7T^s<mmt(Dmi&m^\,^x^ m5^# 
nabTBiw-rso as (a) (to m^t, 301^ 

Rv'7 Mi/y^- K*7 7^^ffl«fl- {%7T«< 
^2 0<!:[5]-OTM) , 3 1ftt77^/W^3 0 
©iry^n/ffl^y^ 3 2fi^7 7 ^^fflW3 0 
OINT K^Tffi^^^g. 3 3li*77>f/^fttf3 0 ^50 



VEDF mf¥fVk "fefn^tfirftfi: 
/zm0 dB/m n m 

8.0 7.62 1588.2 

8. 0 4. 38 1596. 1 

8. 0 3. 35 1602. 2 

8. 0 5. 12 1591. 4 

8. 0 10. 15 1579. 3 

(a) (b) iC^oV^T. Ni Iity^=«7ffl^7^l3 

l^fflSf*, n 2 jiih-r v^rm^fv^ms 2<Dmtff 

N 3 y y K3 3<D©^£^;*x^ti,^U D, 
li-fey^37ffl^7^S3 1<£>*1^ D 2 fcfclM K37 
m^f7^mS2(D^^ D 3 l^7^Kffl#7^i3 3 

[0 0 2 6] H5 (a) (b) Sr#iLtfle)^fti5 
ty^37ffl^f7^i3 1, ^ K^Tffl^f^^g 
3 2, ^7^ W7^i3 3©ffl»Hffitlt ^lixfe 
^«Mff3S*3j;TW&3& s . N, >N 2 >N 3 . D 3 >D 2 

>Di (ox 5f-*o-ci^5taj&\ ty^37ffl#7^i 

3 1 K^Tffl^^^@3 2|coV>tlt Ki*<E>;3te 

77>f^2 0S:i5fc«)|!:, 5 ^ (D 2 /Di ) ^ 3 # 
SB8«&fc«J£3*TV^ 0 i5 (b) i^-f 

A, Btt, (Ell (b) M*5tt5A, B<bf^CS*^^o 
TV^6 0 ty^^7M7^|3 1, t-Y K^7ffl^f7 
^132, ^7^Kffl^7^l3 3^ISf$MLt 
£u $Ej£<£>3fe:7x-f ^-<2 OSrWSfe^Jr, N» >N 2 > 
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l. o*\ ^ > y vm^y^ms 3 ic*f-rs^ k=»t 

M7^§3 2CDit®tFf^HA 2 #0. 0 5< (A 2 / 

A,) <o. 2«:^:ix^ix}»JSi-s«fc5*-RS*ixs 0 

^fflffi*3 Ofi, MFD^7. 95 — 8. 05//m^ 
&££5t-, Ni — N 3 , Di -D 3 . A, , A 2 
fc|»1-Stt«;a5^fcfc*LTV^5 0 @ 5 (a) (b) <D% 

#0 fca>ttTi»5l#f 5£ tt-J;'?. (ill (a) (b) 

[0 0 2 7] O^, ±*Lfc5>ife->7 bSv^y^ 

T, 0 6. B7S:#iLTR«t5 0 0 6fc*3^T, 5 
1 «S«ff^35^fe35C5R^». 5 2 «SiS**5 1 

5 4&#—?y h 5 3ffi©IsIteS#»ai«. 5 5fi3tetT 
— A ABU* 5 6^ 5 7 £ fg|ffil& 5 8 t *r^?>|p](te 

S:#»««5 4ffl©»JflSl«« % 5 9. 6 0, 6 1liM 

^) , 6 2, 6 3, 6 ^yhP- y 6 

5. 6 6. 6 7&ffitttf7xmm^%k& : £tL : etl7sk 

aHS#?5 5^*tr— AflB»«5 6, s*«5 7^3: we: 

^^f-^T. *tf— ^flg#t«5 6 tg3fe*5 

^gB#^£^frSJ^5 8te. §*^5 7 <ttHjfcii£# 

^ 5 9. 6 0, 6 1(t (SiCh) 
*$&X$&mntfX (G e C 1 4 (D^t # K— 

<P«*&*:gW-5«fc& > «8**#* (H, ) 
ttJKR^f^ (0 2 ) ffl<Z>«Mg, (Ar) JH<E>«E& 

7*JKJftflfeie*6 2. 6 3. 6 4Mt3, mTfS^^^n — 
3 ^Fp-76 5, 6 6, 6 7<DiZib\ WHtmft* > 

-t5 9, 6 0, 6 111 SS?«5 lOTSC^fe— «B 
<bU-. S#^-f5 9, 6 0. 6 1©ft«^ Elteit 



(6) 1$&f^7~2 3 0 0 1 5 
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**W«5 4S:^Lr«flES3ISj|6Lf+iS*"eTI»Lfc^ 

[0028] i7m^ 7 oteSW;#9*{WB0)*n 

7 1 fcHjnfRjF 7 0 <DlF>i?*g* 7 4 fcUHJUR* 5 70^) 

7 2. rtt(7>_bffltc:S^P 7 3Srfl-T5o ®5Ct~^7 
4lt i©^H{d«a?>r*tuTjp^fl c 7 1 <£>_b 

1/ ^ — v- >- ^ -e« t> tv X v ^ -5 o 
[0 0 2 9] HI6C^#^ (VADfe) £m\*^XftWi:is7 

hmz/i/ — ¥% 7 s<mmt 3 0 <o mm» t * 

^#?Lf^7^fff4 0^o<5t^, -rftto^. 
^=Tffl#?LK^f7^Jl4 1, i^-T K^Tffl^TLH^y 
^142, ^73/ Kffl#?LK^7^S4 3«r^r-t-5#?L 
f^7^ffl"4 0«:o<Si:#H «T^W^-t"Si: 5 

20 

[0 0 3 0] ^— y h53ft Iel^#|%«9t«| 5 4 Sr 

-t5 9, 6 0. 6 1<^5^ ty^37ffl^t5 9 
*5J:^-< K37ffl^-t6 0©#«EK^H S i C 1 
4 , G e C 1 4 , H 2 , 0 2 , A r ^^t^^^U, ^ 7 iy 
Ym'<— r§ 1 <?5#«EK(^fi. S i C 1 4 , H 2 . O 
2 , Ar^f^^tb, ZLtbt>s<— f 59 % 6 0. 6 1^ 

30 [0 03 1] LT*SjHE«Si{J:fS«FS*bfc#^— ^-5 

9. 6 0. 6 if*. m&<oik&Mfo&M8J& ; £1&zi,x 

tfxmm^mm£i±& 0 zvMcfcmm:, 

^e?**t**tS S i 0 2 tSffi^?-. G e 0 2 ttS^-dS^ — 
-/^ b 5 SOTSS^fflf^SISix, fi1C<. ^—^6 
O^^^tt^tb^ S i 0 2 fflgL^ Ge0 2 ISS^^-^r 

s i o 2 tm^&'ttDfl-mizmmzti&o ^<t, 

142, Kffl#TLK^f^^S4 3S:to^7LK^f 

[0032] ^nm^7^mu4 o&^fri<D®imjjfa!£ 

^—^y h5 3^S|hHES:#|* 
««5 4Sr^Urg|#±^foixS^ rtb^BRLTtt. 

50 [0 0 3 3] 3jWM£5 5 fi. RJESSS 5 1 f*JM*5l >T 
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^JBItS 5 6d»5>©i^— if if— ^dS^r<D**gjte 

^57 t^jitt-s i: & s 4 

ftt>*t*v^ iiifiic&^T. ^*L«#9*«tf4 oass 

7£T^J»b&l^£fi, g«5 7-»»J»8g5 8-*|Hl 

te^»^5 4(0#|»*itt^JB»-rSfc«)^, 

^ h 5 3^3l#_bff fenSo ££>ic. ?^ixh5 3^ 

iftf— AtfSW*g#S5 7lc£«1~£<>:, lirtteS;#|»« 
«5 4ds#»^JK^ffJhf So 3feif-Aflgit«5 
6 ^f)g*^5 7 ic;bfc£ tftr— 9 m 

h 5 3f«^«-^Si£«{^CT3I^Ji^e>*tS 0 

[0 0 3 4] 0 7<DinlSS*^7 o«:fflv^r^?La^f7^© 

141, 1M K=>rffl#7LK^7^S4 2, ^Jix KJfl 
#7LS^f7^S4 3*fSSa (^fe^^^J^TK) -rs 
ifca&t^ #*l 1 2 0 Ot^C 1 2 . H e^mUfc&W^frb 
t^m^l 1 ft^TLS#^W*4 0£rA*K ^ti,£ 

V^Ti*, #7L«^7^e»4 0<7)#^?LK^f7^«4 
l, 4 3, 4 3£SW;#7*fl^£fc«>fc:. K^f 7 1 

rt^l 6 0 0^Hefi^^U fKafc— *7 
4^LT^7LI^7^W4 O^TBufBi: «9 fciSi&lJiJn 

^14 1, 4 3, 4 3^SW^f7^ft**tSi: x ffifiBH 
5 (a) (b) S:#flaLT*-<fe-fe^^=»rffl^f7^* 
3 1. f^K^7M7^i3 2, ^7s/Kffl^f7^S 
3 3Srfco3te^r-Y^ffl«:W3 0 as#?>;fc,5o 
[0 0 3 5] r5tT*77^^ffle»3 0S:o<5t 
tii, lt^#*fl=*}»J£-rSJ:5(-*^^^S3 1, 
3 2. 3 3£rtt±if£ 0 L^oT, m 6 , H70fg 
«r^bTf^§8S*Lfe*7r>f^ffl«:tt-3 0 £«*q<z>j»3l 
^ic^tfT|£3li*L^<b£i;i, mflSHl (a) (b) T 

[0 0 3 6] ##9§fc::j3^T#»v'7 hm-»^/^— 



(7) »H5p7 -2 3 0 0 1 5 
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ic, [^6<D#^ (VADS) SrfflV^rirV* ^Tffl^TL 
W7^14 1^MU r*u*|g7©aW 
^7^ftfMl/^m^7^ft:Lr-i?y^^7ffl 

^7^131^0<1 O^fC. ^ftft^LI*I©OV 

DS^irty^n7M7^l3 l^jliciM' K 
= Tfl§^ft«#7*Jl4 2&7gjdtU £*l£I27 

10 ^7M7^l3 2^o<^ *0>1£fcl^lX. OVD 

m&nmj?7*m4 2Mt§^^ tic. m£iEi7<£> 

ffiif7^l3 3«:o<S e of£, ttC-fefc^ M6 

(D^Sl (VADffl S:fflV^T-feV^=irffl^7LK^7^ 
I4 1tt^ F^Tm&UKjf^xm* 2 tSrfl^U 
^o. ^tbfe«:ig7<DSW^f7^ft;^a-e»a8*e>Wc: 
^^fcLT-fe^^TJB^^WS 1, K^Tffl 

^/7^i32^o<^ *<d&. mutnm^ ovd 

m^HmJfyym4 2Mf&1r&kk tic, rH^lH7co 

ffl*7^i3 3*0<5 0 £tbtc, fftco— of£, fiDfe 
ic. B6©^8 (VADffi Srffiv^t^nrffl^a 
H#7*Ji4 1 iri^ K = Tffl^7LK^7^S4 2 

^^lll7c0^^y^^^T^^^^mc^^^{t;L 
X-tels&^rmtfyxms 1^ WKn7ffl*7^i3 

30 HUfS<tf^#iC, OVD?i^LT-S©^ 7 ^ F«^f7 

iztfyxfoLrXfy v KI^7^13 3^o< £ c - 9 
LT*77^/«»3 0^O<^itt), Kizfe<^#^ 

ftS:S5S-t-SJ;5^#^7^S3 1, 3 2, 3 3 Srtt± 

if So 
[0 0 3 7] 

&£?ic#£ 0 

[0 0 3 8] #*93l;i«5#«v'>' hSi^^^^— K 

K^7ffl^7^f^3^5I^I:iS£^^TV^^ 
^, rix^M^ (*D!fitfg#^J§B:) T*i»gi#i-S^i 
ic j; 9 , LfcSffl^ofaft^Ri/7 Mvy^ 

50 [0 0 3 9] **WtC«54}'«>'7 K 
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= Tm$ y*M ^ 3 ftSB8«SrWSi-S J: 5 (£##9;* 
JiS:tt±JfS^b, IE#©Rffl*fiJJIJLT, Jbi^Lfc^ 

[0 l ] #»Wfc:«5#»v':7 w^/u^r- K3fe^ 

£d 2 /d, , MFD, X e ©ii^UcMit$) 

So 

[04] 5)f hiv^y^- K*7r^^i:jofj 

[05] *f PJi^5^^7 M^/y^- K*7 
z >T ^JHStta)— HJfi^JSrBfr^ L*:©r®0 1 «Sr*5Mfr 
0-C&6 o 

[06] *«W*ffi^*5^§3tTr^^^aK^f7^ 

So 

[0 7] *asw*-«fe^*5ft55te^r>r^ffl*7LK^7^ 



(8) #i?7- 2 3 0 0 1 5 
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[08] a*^»^7 K*77>f ^ 

2 0 5>Sfc^^ hMv->^A^e— K*77-f^ 

2 1 ty^r (JB«f*n, % Mn, ) 

22 W K = r mmmn 2 , *M£n, ) 

2 3 ?y >y K (@#r^n 3 . *gn, ) 

10 3 0 »tV7 FSi/y^- ^77^/^^ 

3 1 i-^^Tffljtf^Ji (JBSHPN, . *M£D, ) 
3 2 1M K = Tffl^7^Ji (JBSf*N a , *MlD a ) 

3 3 Kffl^f^^Ji (B#r*N 3 . MD, ) 

4 o y£7T4sm^nmifyxmt 

4i -fe^^=irffi#7LK^f7^S 

4 3 Kffl^TLR^f^^S 

5 1 R/£«8S 

5 3 ^--^s/h 

20 5 4 lilCjCjf-fettMft 

5 9 ^7^«fi^*ffl/^t 

6 0 tfyxm&*&i$,m/<--i- 

6 i #7*«8H^*jg^— r 

7 1 'tp^m 

7 4 S^t"^ 



[Hi] [02] [ H4 ] 




1.6 7-5 atf 3-5 43 



(9) 



^m^7 -2 3 0 0 15 



[0 5] [06] [0 7] 





